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(5^ [3fiM®«»] ««Mfc"&*Rr«-n«ffiV»fc^f«xl'f hDJI/3*yfe>;^*^- 

(57) CS*«;] 

imm^m -at^e ( i ) 



fAi' 



\c=CH ^Af')-r-(Ar'>T-(ArOTr|cH-C<^ 



(I) 




(2) ^2 001-97897 (P2001-97 8JL 



Ar* 



> 



:C=CH — (Ar^)Tr-(Ar'K-<Ar')— 



CH=C( 



-Ar' 



m^4'^3o<r>-m(ommmiM ml. s, t*it 

tlC0'Ck*n<7)i»^{iAri{49. lO-Tyb'JU- 

« S:* tt V ^-C J: V 6 ~ 3 0 'J - 1^ y» X« 

(fit, s, t*^0c7)«^{i. -fk-^fto^ffitiil^l. 

A r 2 . A rmi(im-ti-m(D^mmmximmm^ 
S) , Ar«-Ar7{±. iti^'tim.izmmi^ LX 

v^-ct<kv^|l8g|S6~2 0ory-;l^X{iO, N, s 

^-&tfiStSglS4~3 0c7)-|ioa««S»SrS^U. k{i 
1. 2X(i3, mRX/iHi-^il^tllXli2. sSO/t 
it^il^'ilOXltl^m. mt. Ar2fcAr3i7)3*> 

Hb2] 



r2 

t/!)^0c0%&(i, •fb^<?)*ffitC{ia-tl,Ar 
2. Ar3{i5i^i5t'5Hi<0:h7^/WS) X'h^, D t'* 

mi^ms ] ii*ja i ^ztim^^^-it^^^t lx 

^W=#*$Hi:T=&l.»««2tl£«i<0lrt8x^i? 

[11*314 ] 1 fcieso^riHb-^SrW^s^ 

Ji(c-^*$ii:-C=5:l>»*a3l;:ieilo^r«x^^' ho;i^ 



• • ■ (I) 

!|i!i®^^*-§-fr-c^-g.it*3a2x«4Ci£mio^riixu 
0. 3-1. ooM^®T'^bi,»*3a5tcieiio*«xP' 

i: t,-STJ>l.if*55X{±6KfBi8<^WlSxp^ ha 

ju^^^^-z-tyxm'f. 

[ 11*318 ] if *^ 1 ^zsm(^^mit-^mw^^^ 
A Yiemmt x.x-m^hmm.^^zm.mmx^v 

[0001] 

(JMT, xv^hwPS^-y-by;^^ telj t^lBf 

I.. ) tcM-rs. ^h\iznL<,\t. wmt. *«el 
m\^xti:hmti.wmm^-M-^h-m^ \^%=t\z^ 

[0002] 

x'h h tzMzmmmL\,zmix t ^ a t ^ 3 mm^Lx 

TV^I.. IIWb$iiTV^I.xi/^hn;l/$^-.yH: 
9g^«±. IS+'-J^/l'h. 10=Srn'vl"yJJUiO^SE«E2: 

[0003] c:<7)j:3^>it*^^>. mms.i\o^^iv 
vms.tx'^T^'th ^ h , t^-yw^mzm.-f 

v^l,, muf^mmi^mi-bLx. m^mm/m. 

ilTfeO (Appl.Phys.Lett. , US 1^. ^9 1 3-9 

1 5'<-'J ( 19 87^) fcJ:t/#raBg63-2 64 6 

2 9^^|g) , ^it<J>{4, ^^:T'fflv^'^>^^Tv^|,jE7La 
Aiitc J: 0 , J: < lEfL^-IBfeSl^tcaA-f I. ^ t 
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»'S3g?ilTV^|, (!»raT4-l 7 84 88^^?8. 
|5l6-2 28 5 4 4^^fS, |il6-2 2 8 54 
IS. 116-228 546^^18. 1^6-228547^ 
^?8, 1516 -2 2 8 54 8^i;^^, |5l6 -228549 
^^fg. 1518-3 1 144 2-t^m&l^|SI8-l 2 96 



Ar* 



Ar 



\ 
. / 



:C=CH 



I. 

[00053 
C0006] 

mmmm-ti>tiiibcr>^m ^^m^i^a. mam 
i:mmnt^tbizmm^^mi3tzmm. m&<r>mmi: 
^-r^mi^t-^izx^^com^m^to^zt^M. 

a. 

[0007] -^-^rip^, ^jiiw^iiifstuaTcoao-e* 
[00083 c n -m^ ( i ) 

[00093 
U\L3] 



-{Ar*)-sr-(Ar'H— (Ar')- 



CH=C; 



,Ar» 
^Ar' 



[00 1 03 Cie+, ArMiS^SS:*-LTV'>TtJ: 

V ^^gt 6-30 A.^ I. O , 

DlS^^ ^#tf^S:4 ~ 3 0 <OZffi<^S#il^« ( fl 
s. t*^t tlC0Tki&«l<7)J^(JAri{i9. 1 

fT^iitcSmS 2r * LT V ^-C J: V ^^^gE 6 - 3 0 cor 

^< t— acO'V7-oiI^S:^tfK3gSt4~3 Oco-m 

(ommmimuaL. s. t*<ocoj^{±, -rt-^co* 

aSr^LTV^Ttxtt «S( 6 ~ 2 0 CO r U -fUmXii. 

'^TniITS:-^tf^Sc4-3 OcO-«cOHi^^SS: 
^^L. k{il, 2X{i3. m&l^n«-?-it-fillXti 
2, sat^fttt'ffl-fii.OXJil^^^-r. 
[00 1 1 3 fIL. Ar2f:Ar3«7)3t><0^-^r<fc t) 1 

[00 123 
[■fk4] 



(I) 



[00 1 3 3 (^'l', R' {±m-?iri!L4fc*S 
m^. ^*S:i~8cor;i'dr;ua. «^S:i-8<7)r;i^ 

R2 , R3 SVR« {i-enmSVH^i^LTI^Xti 
fiigfSAr^ Ar3{i*fJtB-r.S-ffi<0-^7f-yl^) T 

[00 143 C2] -it<omsstc^$^i/c*«» 

3fe^2r:3'^:< i: t>#^**«xw^ ho/PS ^.y-fey;:^ 

«^T-^o-c. friE c n izim<7imtit-^mt:^^-t 

c 3 : ffie c n iztmcrt^mit^^^t Lxm^ 
^mzn^^^itx^^hmi c 2 3 icieiico*«x^^' h 

C 4 ] file C U (ci5«c7)*«-fb-^^*-(ill^3KSC 
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[0015] C 7 3 ff^^-*?--f 'J 



Ar* 



Ar' 



> 



C=CH 



[00 16] cs: mmiiztmffi^m'ft^im 
^^^^^ hmmnt txmti>mi c 2 d cieaio 

[00 17] 

( I ) 

[00 18] 

[<b5] 



-(Ar'KHAr'H— (Ar')- 



CH=C( 



.Ar» 



^Ar' 



[00 19] T^^ixSWitS-^-rS-fb^TJ)!.. ^ 

LX. iO-^Rj^ ( I ) tfcV^T, AriJiS^SSrlr 
t X I t> J: V >M«|?c 6 - 3 0 <7)^SK^*> ^>>5r ^ -« 

t-acO'sxoS^&-^t?^SIS4~3 0<DIlfii<7)S3g 

[0020] zzx-mm^sommmm-^^j:^ 

~9(om<DmtLXii. ys.~vy. t'7xxuy, 
-yx~uy. hV7x~uy, ^^j-^y, i-y^-t 
y, f-fey, ^Vi-y, '^y^^y, no^-y, ;pt'-fe 
y. ryh7-try, '^yy Ca) ryh^-fey, '^y/ 
Ca] bvy, rb^^x-uy. h'j^ryh^-fey^ 

m4~3oozffl<7)S^^at u-cjis mm-7v 

y, f-3j-7xy. tfo-/i/. 2-t Hn^j/ea-;i/. 
<yy75y. ^y<yy77y. i-<yyf-:t7x 
y, 2-^yyf-:t7xy. ^yY-)V, ^v^yY- 
IV, >(yWJy. ijiVi^-r-iv, 2-tKndf>-t7 
y. 2-hHndfv^'o^y, l-hHn=5fi^-2-'<. 

yyt^y, ^-tyry, 4-t Kn^fi^f-^b'^y. 
h'lji/y, ^/'jy, -fy^yjy. 4-hHn4fj/df 
yui^'y, 7x-?-yxyi;y, r^^Ui^'y, :f^-9-y- 
;^, v:*^-ty-;u. f-ry-zp. >f y-fry-zi^, 

7 5-t'y, -^srry-;!/. f^y-zL-. '^yy-fs/y 

l-tHadri^^$^y-/P, 1. 8-t7f-y 

x'y. tf^i^'y. tusi^'y, turi^'y. ^ydp-tu 
y, ^i-yyy, vyjy. 7^9i''y, t^uy, ir 
Uv'y. '^y 5i^'y. 1. 1 o-7x-fyxDuy, ^ 
Ty;^^y, 7xydf-tf-y, 7xy^-tf>''y, 7xy 
i-T'Jy, 7x:^vy, 7x:Mf>''y. =^yi^i/u^y 
i^'Jx.y. =^y^y-i£y^}f<7mmmi^t^<^~m<7) 

[002 1]^iD. ktil. 2X\i3i0.L. ktfi2a 

±(^^. zix^Armm~x'hm^-ox\>-^xi>i 



• • • (I) 

[0022] fIL, -m: ( 1 ) fcfcftl. s . ti<t i. 
KOt'J>0s k*n<7)J^(iArM49. 1 O-Tyh 
'J^yi:5:Sii:{±^v\ 

[00 2 3] iKC. lirEHRS( I ) KfcV^T. Ar^ 

m^6-3 0<r>TV-uymxi,to, n, say^si 

«ic4~3 0c^rfliico^ss^»s-^^l-« c:::t\ ^ 
it6-3 0(r)7ij-^yst txii. mmyx-i-y 
a, -^7^^ya, t'7x:iu-y*, ryhy-^^y 
a. ^-7x-uys^i:*«^f <i>ti. i»t^»4 
^3Offi-m0Mmm^mtLxii. mmmAr^ 

[0024] mi. ^mizti\>yxii--m, ( n c7)a 

r2tAr3i03t>«Oi!'-'5:<i:t l-5{i. TlfitO^ 

[0025] 

[£6] 




[0026] T«§itS-^7^P ymX'^tZ t ti<^ 

y7*ot;PS. n-y^;l^S, sec-y^yl^S. te 
t-fi-ivm. n-'^yi-ivm. n-'^^i^ivm^ n- 

yx-)um. i-7i-jum. \z7x-ji^. 9-yx 
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oTt. mt^:->X\^Xi>X<. -m. ( I ) OS. t*> 

orn^M. ( I ) (n^'^<7yMmzm:fhP. 

[0 0 3 0] ifc. ( I ) (cmSmSVn^i:. 

Ji|iI-T't>^5:Tl^TtJ:<. n*^'20i©^. Z.oc7)A 
[003 1] g^V^T. miE--®^ ( I ) (,Zh»^Ar^ 
6-2 0^7)7 U-;USX{iO, N, SRX/Sico^i)^^ 

o<orv-ji^m<omtLxi,i. 7x^yus, -^7^-/1- 

h'^x-yl'S. ryh7-7l/S, 

S. >-'7x-;i-ryh7^y^S. x^uji^ 
y^z^^m^j:t'tmfhiii>tfi. Zti^co^Tt. 7x 

a^i^t'xi-ju, KyYyyy. ^V^y/yyy, 1 
-^yV^:t7xy. 2-'<.yy'f':t7xy, ^yH- 
-fv-<yK-;k -fvHUxv, ^/uav^^/p, 2 

-t Ho^rvtr^y. 2-t KD^i/^n;><y. 1 -b 

HQ^r>'-2-<yytr^y, ^iryf-y, 4-bHo 
^xf";^^^^. tui/'y. ^yuy, >fy*7»jy. 



LTtiv^. t^oT. i'y^uym(7>i^mmbLXi±d: 

[0028] 
[^t7] 




4~bKn^>'^yu>/'y, yx^i-yxvi^y, T^^J 
>fyf-rr-";w, 77ify, ^a^y^wu. b-^y- 

)U, KyY>( ^^y-;P. 1 -b Kn^W ^^y- 
1, 8-'t7^U>'V, b-^i/>, b"U^i^>. b' 

u^i^'y. ^'f^r1^yy^'^yy y, yyuy, 7:5^7 
xy, bjLUy, rUi^'y, ^U5vy. 1, 10-7 
i^^yxo'jy. ^ryxi/y, 7xy^f"9-^y. 7x 
y^r^fi^'y, y^j^rvy. y^^i/y. 7x-^^fx 
y, S/^v-^o^y^i^'xy, i/^^y-ify^rh'^olts 

[003 2] >?-LT. Z^tl^Ar^ -Ar? *^'^rLT<<^ 
yl':t^xS. ^S7-18cOT7;l/^;l':t^>'S. ^ 

[0033] \--b<^T)V^}\^m(rm}L LT 

(i. ^f-;US. xf-;us. rob'/ua. >f yrnl^/U 

y^/i-a. -fyy^-zi-s. sec-y^;us. te 
rt-y^yi^a, #a^y^;u*, ^a^^rv-yus^i: 

tXl±. ^h^v-S. xh^i^m. rn.-K^v-a. >fy 
rn;K^>'«. yh^i^s. -ivrh^i^m. sec- 
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-jumx-mm^iitzT^ymcomt ixa. i^yx~)\^ [ o o 3 e ] 



{A-1) 



{A-2) 



{A-3) 



(A-4) 



(A-S) 




[0037] Ut9] 



(7) ^2 00 1-97897 (P200 1-97 8JL 



(A-6) 





{A-9) 




(A-10) 




[0 0 381 [^blO] 
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(A-11) 



(A-12) 



(A.I 3) 



(A-14) 




[0039] 



(A-15) 



(10)B2 001-97897(P2001-97 8JL 



(A-21! 



(A-221 



(A-23) 



(A-24) 



(A-25) 




[004 1] 



ntl3] 



(11) 92 001-97897 (P2001-97 8JL 





{A-28) 




(A-29) 



[0042] vmtiut'^Wxifimfh 

[00433 *5SHfl(7)-ai^ ( I ) t'*$n&*«|-fb^ 




Ar* 



> 



:C=CH 



■i (Ar') 



[0 0 4 6] (^tf, Ar 2, Ar< , Ar^ M/m. 

^oyig.fk^C53fiL3tcOt.. HS* (III) 

Br f Ar')-T<— Br 

[0 048] (^tf, Ar' SX/kimHtmtX'h 

dttCiO. -«iC(I-a) 



[0044] HR^e ( I ) dZiii^X. Ar2 =Ar^ , 
At* =Ar^=Ax^ = Ar'RX/m= n«O#^W0<tCOV^T 

mmthk. HR^ (II) 

[0045] 

[fbi4] 



(10 



[0047] 
[<tl 5] 



[0049] 

litis) 



(in) 
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(Ar* V 

1 / 



C=CH 



-(Ar'>-iir-(Ar')-ir-<Ar')- 



CH=CC 



.Ar" 



-Ar' 



[00 50] (5^4", Ari -Ar' k, m, n, sR 
[0051]*^. mlBHR^ (II ) T-aSnS^Nny 

tcj;0, o^^itt. d:^^X' (Ari ) k izMmti^ 
[ 0 0 5 2 ] <?:t. *^BJtfOW«E Lm^ii. -Mcom 

$>oT, ^m=fbixii. mt^m. mz^wmm 
izma^it-^^i^^^^tzhmmmx'h^. 
[0053] zmmE Lm'f-criitmmm'fm^b l 

Xli, 

/mm 

tihi>(OXM^j:\<\ 

[00 54] iii^>#acoS^1i^co+T-{i, ±iE®co 

( I ) Tm^iihWkit'mtt. ztit>mmm^'^ 

co±b Lxm^^m. miz^^^z-t^^itfzhffyt'lif 

mizm\'^(^ix&. zc^mm^(7)±m-^mit-^<r)^^ 

SiJ^fi. ^m:kmznLX 3 0-10 omM%Th^ 

[00 55] :i(r>^m L«^(i. m^mim.mwL±. 

m^X'h'o. ^<r>m^^z-:>\,^xii. 4oo~7oon 
m<7)ajmmm<r)^<7)mmi3^ 5 o%iiLkxrc$>^ t <^i)< 
mtK. ^(:>iz^m^j:m^m^^icr)mtL\\ 
[0056] ^^^^isa^t Lxii. mni. 

^y:^WL. ■^mm.^j:b'¥imizm\'^i^iii>. iivT. 
m.b LTti, ^^zv—rm-iivX. )^^}^J^ ■ XYu 



(l-a) 



[ 0 0 5 7 ] ±^oi©ffit trti. VtWmryX 
:.f\.i^<r>Wi-^^nmmb'th ijcr,mt L<m^(i> 

tLl. Z<DXd^j:nmm<r>M:i^mbLX\i. Au^!^ 

<7)^JS, Cul, ITO (^y>'''>A^y:t^>'K) . 
SnOz , ZnO, I n-Z n-0^:i:'0^mW4*»' 

m^fhtli. zff)mmimm-^izii. zix(^(r>mmi 

^itizbm-^i. z commii . ±iB^e*^ m, 
mmmi)-(^M'^tii-t%^. mmc^mtizMt^mm 

ti^lO%XO±^<^j:^io^j:1^^t:^LX^^i>Zbi)^ 

cDhmmtiw ^i^iz, mmcom^ii. mMzi>x 

lUm^l Onm-lAtm, »^ t <«i; 1 0-2 0 0 n 

[ 0 0 5 8 ] ^ UT . :^mnmmE Lm^i'co^mb 
ixii, irf<r)imim-^^i>co-b^imx'hh, 
[0059] ; ^mMmzmmxiiiEii& 

MX 'om^F^m.ttzbm'^ imut 

mmmm m^ttzm («^ tJEfL) ^i^rnDx- 

®mmm\^f-bmjm^mimkL. ^ns- 

m.'iz-otpwtm^ 

m.^tim^m.t,z±A-^ifih'^xi,x\^tiK b'-h^^^if 
(7)m^:^mhzbmi ffie-jK^ ( i ) -e 

[ 0 0 6 0 ] 4 . C 0*ilE L^^ c0^il<7)«B!t« 
J:c^)lliS-^'f Mffi*»^>^$ 

mtmn. hh^'mm^bmiicow&^mii^t^j: 
\>^m^'^:j^^ii'^-i}^m^tixmm-hmmt:m 
^i-m^x'hi, Uzifi-yx, zmi&^^Avm^ 
^^tvithzb^izx-yx. mir^')T')-vymmw 
cr)mmm<^^x o mi-bisib iim^^mzm: 
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[006 1] :i<7)Xo^Zti)^t>. *l|BB«0*«SE L# 

i,z-t<7)m^o. 3-1. ox'h^i><r>i}iimvhi>, a 

emm. i ~ 5 o <or;i'^;i^^*s v ^itr/ua^ 
mm<7i4t u r u - u y^\:- u ymn^^ t'imf t>ti 

c 0 0 6 2 ] *Jt. z.ixm^^^ hmmmki. % 

^ Lv>. muf. n^<r>^-^i:fj\mth^i,z\i. 

Uy-^. T^ymmi^:^i-VfUTV-Uymmi^^j:i:i 

hm^ai. ^-t^ u vyimi^$>^\Mi:^'?v ymm 
mmr ?>^izii. )uyuymim:ift:fm-r&zt 
li, i^'^ry^i-ii-i^^ymmmif^i^m-t^zbti 
10 0 6 3] ttz. *^B^£7)B?ie-jR^ ( I ) x-m^ti 
th. ntL\>mmx$)?>. miz (a-2 1 ) ~ (a- 

29) +A^f>Stfh.^-(l:^tt-r-$)I.J^t, «ifn«iO* 
[0064] 3|s»BjcoW«E LS^lCfclr^Tfi, mieS 
««-ffc^l OOSaiSBtC^^L-C, 0. l~2 0fi*gg 

mm^mco^-^mi}^ 0 . 1 mm^^mx'$> s t . 



1 OOeSIStcMLT. 0. 5~2 0MiS6i:-ri>tO*i 
»I1L<, S^>C»^ t<{iw«0«S:l. 0~10aJI 

[0065] ziD^E Lm^(^^mmM^:m^-th 
mm^izii^ HRic (IV) Tm^tii>^t-^m*^imiz 

[0066] 

[^i:i7] 




[0067] (iSJ^i, Xii-m. 
[0068] 

[^kiB] 




[00 69] (a{i2-5C:«aa2:^-r. ) T-asiis 
"ffficoSSr^L, Y{i 
[0070] 

[^ki9] 




[007 1 ] X'm^ix^TU-/Um^^t. 

[0072] ^c7)HR5^ (IV) x-m^tLhit^mzai'T 

l.7x-;^a, -t^f-yi^tti, 

/i^r 5 ^ 'jy X -;i^r s y t ;t«ia 
^<r>wmMi)mx^ix.x^^xtx\,\ iti. zixi^mm 
mmsLhhi^i,zi±. ^tii^ti^mHzm^L. iaw5 
mmht\H±6mmimm.Lx\,^x $A>tc. c: 

UBHR^ (IV) X'm$tL?>1t^^<7)mi^mi:^lS. 
[0073] 

[-fl:2 0] 
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MeO 



HO3S 



HOOC 



PhjN 



tBu 



tBu 



[00 7 5] -mf>fl:-^?%i<7»t»T{i, mzp-^t-^ 

10 0 7 6] ttz. ^i}'fi>^<?)^im>fzMz 

mtU^^5 9-1943 9 S^^tcraS^^fLTV'' 

(19 7 1) 6 2 8~6 3 7Mi3j:l/6 4 0MlC?iJ^2 

[00 7 7] mi^\^-V^:^^i^y'^ Hb-^t LT 
«i, ^i.{f , #^^6 3-29569 5-t^|g{cSS^$ 

tix^^hit^im^^hzhifix'th. ^<7)iit»mtL 
T{±, hux (8-^yuy-;i^) t;i^5-'>ju^<7)8 

[0078] tfz, mfSX^'J^Ky-fe'V^^t-^i: L 

Tfi. mm. Wimnmmo 31988 i^mm^m 

m'^WmO 3 7 3 5 8 2^B^mmi,zWm^iiX\^^ i>cr, 
SrfflV^^C:i:*i-C#&. -etT. !^m^2-2 52 79 

i>. ^^cTii^mttxm'^^hztij^x'^h. z<^a 
i}\ ^mnrnt^o 3 8 7 7 1 5^emmi,zm^$tix\,^ 

[0 0 79] ±ML/iM3teJie»I, 



OH 
SO3H 
COOH 
NHj 




tBu 



tBu 



^VMiz.mx.\fl2-y^a^^}jyU. App 

1 .Phy s.,||2 7i^, L7 1 3 (1 9 8 8^^) ) , 
1, 4->''7x-;l/- 1. 3-y:J'i''x>-, 1.1, 
4, 4-7"h97x-7l'- 1 , 3-y^>''x>' (IJLhA 
PP 1. Phys. Lett., ^5 6^. L7 99 (1 
9 9 0^) ) , -fy^fV^ iYWma^ (W^W2-30 
5 88 6-^^fg) , (#^¥2-1 89 

8 9o-^i^f8) , it^^=Jrv-)vvmw (#^^2- 

2 16 7 9 1 ±tz\±m3 smptimwmmim 

■^mm:^X'^m i ^ t 'Jrv-)v 
mmw ) , TJV'y'jy^w ( 2-220393 

^^l) , i^9x:>^y-9=J:!^ymmW (»gB¥2-2 8 
967 5^^$g) , faat'n-/HS^«: (#g3¥2- 
29689 l^^fS) > x^U)vriymm'^ (app 

1. Phys. Lett.,m56^. L799 (199 
0:^) . ^-7^)ymt^ (^^^2-1 9 1 694^ 
^18) , ll^«rFi^?8WO9 0/l 3 148^App 
1. Phys. Lett.,vol58. 18. P198 

2(1991) i,zim^tix\<^hXo^£m^^it-^flm 
i>. ^^m<mnhLxm\^h::LtifiX'^^. 

[0080] *ISBBt'{i#fc^3fcJiO««t VX . ^« 

mi^^^'}T^y^^^ (K!W#^|g0 3 887 68 

^^mm'^mm-s -23197 o-^^^^tcras^c^i, 
ff)) ^m\^i>ztiiint.Lw mwrntLXM. 4, 

4 ' - b'X ( 2 , 2 - t - y^ii^y X ::i;l^t'^;U ) 
t'7x-;l/, ,4,4' -b';^ (2. 2->''7x-;l'b' 

ttfiX'^h. 

[0081 ] ±i-z. ^m^5- 25886 2^{kmmz 
tm^ flX\.^h-WS^ {Rs-Q) t -Al-O-L 
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4m(7)m^t^mx'h 0,0- my x / ^- mm^T 
Q^a^s-dfyuy^-hiee^^s^t. rs 

tiitS-^J^}/y-Vm.'mi^^ -cmixh^ 

-^y^yy-h) {^-^y-yx-zuy xyy-h) T 
/l^^-i^A ( I I I ) , h'X (2-^^;l^-8-^y'J 

y^-h) (i-i-yh^-h)T)Ui-^M,(i I 

I ) mi}mf(^tLi. 

[0082] zcr)m\ mm^f-e -995 s^^^nmiz 

v-u y-w^co^mm. wizm t < (i4 , 4 • - f 
b t txii^u V ymm. mf,zmt t < \t. mmi^ 
[0083] &^(D^immMt tximzmm. 

m039055 l-^i^#) , 

®a)t i3it< hy^jumAmmi>m^Tmmb t 
x&^m.m^Pssm^tix^^:^t<7) (#^1^3-2 3 

0 5 84^i.^fg) , 

<s-@mmcr)miMmim^iix\^hi>cr> (mw-2- 

2 20 3 90-f-^^fcJ:tA!|tM¥2-2 1 6 790-f^ 

m±@mmi,zm Lx ^M'ti^mM:m^j:h^ 

mTm&^iXtit<r> (!RfBBT4-5 1491^1^) . 

(^3tet-i?3 8 0~4 8 0nm) fcMife 
(480-580nm) hSrKJl^-^, 
Bm*S:^*$-t^/v:1iBgc7) t«0 (#gH¥6 - 2 0 7 1 
7 0#4^$B) . 

^^•t^m^<7)ij<r) (#^¥7-14 2 1 69^i!: 

18) , 

Zti(><7)tpX'li. ±ti(Scom^cr)hcr>i}mizm L\\ 

[0 0 84] ^mmibLxii. rmzTf^t 
tcot/:imizm\'^(^ti&. 

[0085] 
Ut2 2 ] 




0 0 

6b 




[ 0 0 8 6 ] <x(c, ±mmm^^xmMmm-^ 
mttxii. mnmmm. xtyn-bs, lbs 
m<^'^<^ijmmm-thzbf)^x'^:i>. ^mn. # 
izjr^'Fimii^Thtzbmti^'K zzx'^^mwm 

^tim&^tifzmztx'h^. mnzcT^j^^fmrn^ 
(i. LBmzx*)m^^timm (^^mm) um 
mum. iS5»jt»i<^ffla^. ^tnzmmmmp'j:^ 

m^zxm-i^^^ztm'^h, 

[0087] tfzWm^5 7-5 1 78 l^^fgtfflS^ 

^iix^^i,xoiz, mmmmmt^mt-^mbim 
iimmtt&zbizi-yxh. mmim^tizb 

[0 088] z<r)ioiizLxm^^tihWtm<nWiM\,z 

-^\^xmzumm<. muizm\:-xmMMmhz 
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[ 0 0 8 9 ] maA • nmmn. mm^^coiE 

mm^iz^<, ^^Wl:x;^;^di^-*^a^5. 5eV 
Z<^Jio^j:}E^^-mmmbtXliX 

'oi&^^^^&x'iEii^r^mmm-thttmmt t 
c itKom^mmiz. :}^^< 1 1 1 o-^ c /v • # 

PS{i^r<. ts!*. ^mmmMztiK-^xm.c^'mmmtt 
ntLxmm^h.x\>^ii>(r>'^. *«SEL^i^<7)iE?La 

#fiF3 , 112. 19 7^mmm^m) . ^^^^n^r 
^/-Mmt^ (*ii»iiF3 . 18 9.44 7^emmm 

. S^J^r-zH^SI* (#iiK3 7-16096 

its , 6 1 5. 40 2^mmm. urns . 820, 98 
9^mmm. mms, 542. 5 4 4^mm.m'm 

4 5-5 5 5^^f8. 1115 1-10983^^. !^ 
^5 1 -9 32 24-t;i^$g, |315 5 - 1 7 1 0 5-^^ 
m. ll5 6-4 14 8-^i^$B, 11155-108667^ 
^f8. Iil5 5-1 56 9 53-t^^. ISI56-36 6 5 

mmi^i^mmfms. lao, 7 29^mm. mm 

4. 278. 74 6-f-BH«BS, !^iaBa5 5-88 0 64 

■t^^, ii)5 5-88 0 6 5-f<2j?8. IB14 9-10 55 
37^^«. |i|5 5-5 1 086^^#. 1^56-80 
0 5 1#^?8, |i|5 6-88 14 1^^«. PIS 7-4 

5 54 5^i^?B, 1BI54-1 1 2637-^^fB, |B15 5 
-74 54 6^»?8^#E) , y^i-uy^JTiym!' 

ft (*ii^SFm3 . 6 1 5. 40 4^mmm. m:m5 

l-10 105^^ffi. 1^4 6-3 7 1 2#^^ffi, 1^4 

7-2 5 3 36^ii^f6, i^SSS 4 - 5 3 4 3 5#i^ 
m.n5 4-l 10 536^^^. |5I5 4-1 19 92 

3. 5 67. 45o^mmm. mms. i8o. 703 
^mim.mms. 240. 5 9 7^^«b«, 11113. 

658, 520^HjaaS, I^S4. 232. 103^ 
IB*. 131^4 . 1 7 5. 96 1 ^BS*a». 11^4 . 0 1 
2. 3 76-^TOS. #^Ee4 9-3 5 70 2#^f8, 
l^39-2 7 57 7^^?g, !Kf^5 5 - 1 4 4 2 5 0 
^i^ffi, |H|56-1 1 91 32■^i;^^, IHI56-2 24 

3 7-f-^ffi, safe^HFm 1 . 110, 51 a^mmm 



2 6. 5 0 1^BH$B»I?#B§) , 5r^Hfy-;HS^(* 
(*ffl#»S3. 2 5 7. 2 0 3-^BB«WtSt:ra^£Ot, 

(0) , X^'J;PTyh7-fey^fr («P^ra5 6-4 6 

2 3 4-ti^$iii##BS) , 7;i-:ruyyi^ft (#ggB5 

4- 1 1083 7^^fB^#B3) . t V^Yy^t^ 

mmi^mm3 . 717. 4 6 2^Bg«E». i^raras 4 

-59 14 3-^^$g, |5]5 5-5 20 6 3-i-^?g, |nl5 

5- 5 2 0 64^<2^f8, 1115 5-4 6 7 6 0^4^18. H 
5 5-8 54 9 5-t^lS, 11157-1 1 35 0-f^, 
1115 7-1 4 874 9^^18, ^#^¥2-3 11591 

^i^mmmm) . xi-ji^ymmw mmms 1-21 

0 363-?-^, 111116 1-2 2 84 5 l#^«, 116 
1-14 6 4 2^^fR, P6 1 - 7 2 2 5 5-f-^f8. P) 
62-47646^^^«. |1|6 2 -3 6 6 7 4-^^ffi. 
1162-1 06 5 2#^I8. PI6 2-302 5 5-^^ 

[S16 0-9 34 5 5-^i^fB, 116 0 - 9 4 4 6 2-^ 
^fB. 1116 0-1 74 74 9#^fg. 11160-17 50 

5 2^^i[^#si) . iy'^^ymmf^ (*ffl!^fni4 . 

9 5 0. 9 5 0^BB*a») , ^K'Ji^^y* (#ra¥2- 
204996^^fg) , T-'jy^^-^ mm^2 

- 2 8 2 2 6 s^^jkm) . mm^f- 1-21139 9^^ 

[009 1 ] m&x ■ mmm<r>nmt Lx\i±Mi<nh 
ff)^im-r?>zbifix't&tf. Ttiji^y^vyit-^ 
^^6 3-295696 5^-^^mmzm^<7)h<r>) , ^ 
mmmEMr5.y^t^^i5Xi/x^o/urs. yit^ 
(fmmm4 . 12 7, 41 2^mm, ^bsbss 3 

-270 3 3-f-^$8, |S|54-5 844 5-^4ir#, 115 
4-149 634-t^^. ll5 4-64 2 9 9-§-:&$8, 
115 5-7 94 5 0-t^?g. 115 5- 144 2 5 0-^^ 
ffi. 1156-1 1 9 1 3 2^^^. 116 1-29 55 5 
8-t^Ss 1161-9835 3^:^f8. 116 3 - 2 9 5 

\,^i,zbi>X'^h, 

[009 2] ^7t*il!»rFll5. 06 1, 5 6 9#lCie 

m^tix\^h2m<r)m-^^mm^^(^^z^i-^. m 

Hi4. 4' -b';^(N- (l-i-y^jU) -N-7x 
^./l/TSy ) b'7x-;K i^c^^¥4-3 08688 

^^jimi,zim$tix V > h 'J 7 X ~/v-t s. yj.- -v v a< 

3':>X^-J<-Xhmi>Z^^tlfz4 . 4" . 4" -h 

UX(N- ( 3-;<f-;l/7x-;l^) -N-7x-/l/T5 
y) hU7x::^;Pr$>^Sr*{fS^i:*5T'#S. 5^ 

-f v^^-ft^iRj^flfe, pMs i . pMs i cm(7>mm:^ 

^hmiutx ■ mmm<oi^mb ixm-r^ zbtfix-^ 
[ 0 0 9 3 ] -eLT, ^oym&x ■ wm^mm-h 
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iE?LaA • mm ^mm u^c t c7)t-$) ^ t t j: v \ 

[ 0 0 9 4 ] *»N^fltii(i. l%3(yi^<7)iE7La 
At;t{ia^aAI:K;{tl.«-C$)oT, 10-i« S/c 

^^TB- 19 3 19 i-f^^tcieiac7)#ru-;pr 

[ 0 0 9 5 ] «i^?±A«(is mM^(r>w^<r)i^ 

iSLma. z<Dm'f^ixm<r>^x'Wizmmb(7)imm 

fcLtti, 8-t h-D^fi^^yUy^f^ti-eolS^frO 
^SmiiiifiimX'hi. ±fB8-hFDdfv4ryU>* 

( 1 8 y 'J y i^cti 8 - 1 F i^df y y 

[ 0 0 9 6 ] -e LT, Jr^lfi^'rV-Zl'^^fti: bX 
li. TieHR^(V)~(VII) 
[0097] 

[^(1:2 3 ] 



N-N 



Ar 



Ar«-<^At» - (V) 

N— N N— N 

L-A 3_A,it_^ >-Ar« - (VI) 



Ar 



N-N N-N 
iMl. >-Ar''»-0-Ar«— ^^Ar"8 - (VS) 



[0098] (^+> Ar8 , Ar9 , Ar^o, A 
r'2, Ari3&l^Ari6(i, -eti-f^l^S^frri.^ 
L<{4WL^V^ry-;l^$rS^L, Ar* tAr^ , A 
rioi;Ari2, A r i: A risfi, ;t3!i«VHC|nI— T'tM 
^-5-CV^TtJ:V\ Ar", Ari«&t/fAri5{i^ ^it 

Ari«J:Ari5{i^ 7t*HH:|«|--CtM^<ro-CV^T 

tiv^, ) x-m^tiim^^it-^ii^mf (=tih. 

[009 9] :Ltlt>-m: (V) ~ (VIDtCfcftSTU 

tfz. TV-'uymttxii. 7x-kya, i-yi-u 
ym. \£yx.~uy^. ryh^-wa. ^vu-i^ 
ym. h'u-i-ym^sb'timf^tii. ^ix. zti(> 
^(^mmttximmmi-i ocorjv^jum. m 
isi-i o<r)7)\^air>'mtt:iii^Tymmm\f^ii 

[ 0 1 0 0 ] t-c. :.ix(,%=f-mmt-^^m{ 

[0101] 

[^1:2 4] 




tSu 



[oio2]<j:ic. ^tLxii. ttTO^io/h§v^ h(n^-&^immi%t-thhmm^^hixh, ^<r>x 
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'^A • 1^^. r/P5-'>A/K{i:r;u5-'>i>,. a i 

/Li2 O. Al/Li02 , Al/LiF, T;U5::: 

3^ U y ^^£0:^r^lc J: OSffiSrJgffiS-tirS i: C J: 0 . 

[01 03] fBta*»^>cO^Sr^*-^>BX0 
as^i^. lltS<0^tc*H-S^*<il 0%J:'5±t= 
<-fl.^:J:*W^ t».\ %tz. LTc7)i/-h«!ft 
{iScH^i/Di-ilT^^St L< . § ^.ic, KWiiiS 1 0 
nm—l/xm, if ^ L<tt5 0—2 0 0 nmTftS. 

[0104] *l6BHtfO*«ELfg^^fmt-?>* 

[0105] mT. ^3fett««±lc. ^Si/miiAil 

[ 0 1 0 6 ] ii*, JI^^S3fett«RJit. 

t^^j:tmm^lumVXT. MtKlil 0-200 nm 

;:?.t>'3-hS, ^^Xhm, LBS 

iaK5 0~4 5 0°C. «^10-7~10-3torr. 
M^aSO. 01-50nm/g.\ »Kiag-50-3 

oo"c. mmsnm-^sumffi^x-msmith^t 

[ 0 1 0 7 ] {j^tc, C£OiE?LliAJl±{clBl£«S-IStt 

^^-)vtp^uz<\^m<r)^i}^hn^mm\,zx 
i-&zti)miL\>\ M^mm^zx'omMimm- 
1.%^. ^<7)mm^mimm-rh<t^izxom^j:h 

ifi. -WtmiZjEfimM<m&bmim:^fi^WS<0'i>i)^ 
( 0 1 0 8 ] <>:t=, ■l(r)mM±izmi-it^Mt:mi- 



[0109] :^^M(^i^:^^V fi'T'j-uymmmt. 

±sspm9L-^m<7)\>^-nx.ff>miz-^^^^& *hcj: r,x 

^li. m(r)mtm.-^-t?>c:bi,zXr,xi!^^-±t:Lb 

[0 110] ^tx. mmz^mmtx^mELm 

x\ mmm. x^'i-yi'uy:/im\.^&zbi}^x^h, i 
*>L, rmeommmi:mm(r>mm*>i^'^?>timzii 

[ 0 1 1 n i;j±mmE L«-?<7)fmji. -nKo*^ 
-■9ibxmmi}-hm^tTimt?>zbmt 

[0112] J:iO*ilEL*^tCIia«ESrEpairrS« 

mK^moLxi^mmi^-r. ^{±^<*t:^v\ 

f}<-<Dmnz^j:'orz^^^t^-^^m,f)mm-^tih, z 
co^. ma-r^^m<^TmiiiiMX'X\,\ 

[0113] 

imm) mz. :^mmmtmi>zx'o^f>^zmnzm 

tihi><r>X'li^^^, 

T)V^ynm^T. ilTkxh^t h'ny^v (THF) 
f^JStfe- (2, 2-i^'y:L-I\^t:~)U) -2-7'at 
VI 3g (33S'J*;l') i:-7^'*>">i^0. 
9g (38 5l»t/l/) *»<?>i/'J--v-;HSIg?rliSL 

iJ:c->T\ T;l'd">'#H^T. 9. lO-i^Vntr 
Vh^-bVS. 7g ( 1 1 5 . i^'^'QOb'Xh 

U7i^;k*X7-f y>'N'7x'>A0. 3g (0. 4 3S 
U^:;l/) S:*I*THF^}S (10 0ml) Izmt^t. * 

*-fl:>''^y7"f-/t'T/i/S-'>Ac7)h;i^xyj§?g ( i^:;u 

/L) ^0 . 9in 1 SrjDi.TMi§-Cl O^Jgm^, 5fe{C 

mf¥. ^^-^y^-i^^J-^x-mk. ^«g*L■r^t^>i^^c 

6 5%) iWz, 

[0114] z<r>ij<r>{izr>\,vcff>7im%iifi^M.mfy -r - 

;l^H • y • (FD-M 

s ) <rmw^mT<m *)X'h^. 
7mmm(%) c : 94. 32. h: 5. 39 

Cs2H,ibtX<^ifW.a(%) C:94. 62. H: 
5. 38 

FD-MS : m/z = 78 6 (M* . 100). CejH 
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4 2i:L-CimU^^^«=7 8 6 

[01 i5'i mmm2 (it-^mA-2<?)^f&) 
Tii-^ynm^T. mTiiTHFmm'pe- (2-yx- 

)V)V 2 - P - h'7 X - y )V\i~llV ) - 2 - 7"0 1 1 7 ^ 
'JyiS. 2g (33$'J^;P) i:-7/^^v">i>,0. 9 
g ( 3 8 5 y *»<i>^^y-^-;HS3SS:^U5t. 
ijCV^f, T^l^r/y^H^T. 9, lO-i^Vntryh 
7-fey3. 7g ( 11 5yt;P) . i>'i?nnh'xh yy 

y>'N°7i'''^A0. 3g (0. 435 
)V) «:il*THFmJ8t (10 0ml) K»*»L, ^S-ft 

L) ^ 0 . 9ml s:}!iD;fcMS-c 1 Q%mmk. %\m 
m.fiir^)-^-mmmT\x. i oi^sBisiEL 

4 6%) intz. z<Diy<Diz-^\,^xc^>jm^VTm.t/F 
D - M s (om^mtaTcom. ^ -c* ^ , 

7C«^^fi (%) C : 94. 30, H ; 5. 1 1 
C7 4H5ot L-Ci7)|tlC« (%) C;94. 63.H; 
5. 37 

FD-MS:m/z = 938(M* , 100),C74H 
50 1 lXtfS.Lfz^'i'm= 9 3 8 

[0116] mmms ut^'^A-3<7)'^m ) 

^x-iUfc-yl-) -2-7'D^:-t7^L->l 3g (33 
Sy^:;P) t^^''^-j^'>AO. 9g (3 85y^:;U) 

e^f^v --f-juMMi^Uc, <k\>^x. Tfu^ywm 

^Ts 9, 9x^^;l'-2, 7-i^'7"nt7;l^:t^y 

3. 9g ( 1 1 5y^:;u) , i^■^'o^t'7.^y7x-;^ 
*;^7-^ yvN°7>>''>A0. 3g(0. 4 35y^;P)Sr 
IS*THF^?S ( 1 0 Om 1 ) fc^*>L. ^K^-fb^-V V 
7"^;l^r/l/5-'>Ac7)h;Px>'?W?g ( 1 ^:;P/L) 
0.9ml SrjDtTSSTl O^lStffi, 3fe(ciBSL^v: 
i5^y-^-;m^$:?j|TLr. 1 Ol^^jiaL^. 

/l.xyA-<iSiSB^BLTefeSlfl:7. 2g (IR*8 2%) 

7C*^«fffl(%) C;93.89.H;5.46 
C62H4 2i: tTOit»ffi (%) C:94. 23. H; 
5. 77 

FD-MS:m/z = 802 (M* , 100).C62H 
^2tLXi^M.Lfz^'i'A=8 0 2 

[0117] mmm4 (^•^%A-4<^-^fig ) 
r;^:^■ y#HmT , ii^T h f jm^j 2 — ru^i-y 
^vyb. 8g (33syt;i^) fc-r/^^v'^AO. 9 
g (3 8syt;i-) *»^>^y-A'-;l^^$:iiSL/i. 

<>:o'c\ r)V:sywm:f. 10. 10" -s/'T'nt- 



9,9' -h'XTyh7-ky5. 6g ( 1 1 $y* 
0. 3g (0. 4 3Sy^;l/) ^AE^THFjt^ (10 

0ml ) (c{§*>L, ^mv/^vf^)vr}v\=yjh.<r) 

V)V:x,yWB. ( l ^)V/\. ) S: 0 . 9ml ^%txm^ 

feffl«54. 9g (JR$74%) S-ff^, iOicOl:ov> 
Tc7)7^;8-«fffl3tt^F D -M S<7)ii^m{±J3lT<Oji D 

7cS*«fffi (%) C ; 94. 86. H ; 4. 66 
C48H3ot tTOfm:€(%) C;95.02.H; 

4. 98 

FD-MS : m/z = 60 6 (M* . 1 0 0 ) , CigH 
3ofctTft^t!t^«=6 0 6 
[0118] Wm5 ({b-^A-5cO-^lt) 
r;U:f y#HmT. lffi*TH FJgSJff 5 - ( 2 , 2 -i'' 
7x-/Ut'-;l^) -1 -7'n^-f7^k>-l 3g (33 
Syt;W) i:-?^^^>">AO. 9g (38$y^;l^)*» 
/i>^y-^-;i^g:^t:liBt;t« <?:v^T\ r^L-d-y^H 
^T, 10. 10" 9' -t'^ryh 

9-fey5. 6g (1 1 sy^;i') . v'^'Dot';^by7 

x-;l^*X7-f y^^°7i/''^A0. 3g(0. 435yt 
/L-) S:*|7KTHF?§^ (10 0ml) ^KSiti 

i^My7'^/^r;^s-'7-i^tfo^/^xy}§?s ( \ 

L) S: 0 . 9ml ^Jn^T^lST 1 Oi8-«#fii. :5ttClB 

suci/y-A'-zusigs-jiTtT. loi^Paiji^t 

SSS:b;Wxy*>^,Ste^LTefeil*5. 8g («$ 

5 5%) ^%fz. z(nMz-o\^x<r^=7m^WimfF 
D - M s ioai^m{±uiT<oji 0 -cjii. . 

7n?g^«fffi(%) C ; 94. 52. H : 5. 30 
C76H6otLT<^fm® (%) C;94.77.H; 

5. 23 

FD-MS :m/z = 962 (M* . 100) , CigH 
5ofcLt:lf»U^^H^«=9 6 2 
[0119] IISSgll6 (-fl:-^A-90^|g) 
r;t'd'y#HmT. iE*THFjt?g4'9-7"nt7x-f 
yM^y8. 5g (3 3sy^;i/) tv^^sS/"^i.o. 
9g (38 5yt;P) *>^:J^y-^-;l'ii@g^iS»U 
/c. »:v^T. r/P:^y#ffl^T, i o, i o" -i-vo 
^:-9, 9' -h';:?.ryh7-fey5. 6g ( 1 1 sy* 
)V) , >''^'nnt':^by7xx;i/*x7-f y>''<7v'':'A 

0. 3g (0. 435y^;l^) $:*l*THFj§?S (10 
0ml ) ti^*^t, im^VAV'f^)VT)V^-^2^cn 
h;l/xyj§^ ( 1 ) 5: 0 . 9ml Jai.T^ia 
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